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Abstract— Leafy vegetables are important in medicine and are easily accessible, making them the most affordable source of 

treatment in the primary healthcare system for poor communities. Phytochemicals are plant components with specific 

bioactivities in animal biochemistry and metabolism. They are being extensively studied for their potential to provide health 

benefits. It is crucial to establish a scientific rationale to support their use in foods as potential nutritionally active components. 

Some of the significant phytochemicals with a variety of biological functions include alkaloids, flavonoids, phenolics, tannins, 

terpenoids, steroids, glycosides, and terpenes. The current investigation evaluates the phytochemical profiles of a sample of 8 

leafy vegetable species cultivated in both soil-based and hydroponic growing environments. The study found that some species 

in both cultivation methods contain phenolics, flavonoids, alkaloids, and terpenoids. The importance of specific plant species 

is examined in relation to their role in ethnomedicine, and these results will be useful for further comparative studies of 

phytochemistry in beds and for subsequent studies on hydroponic cultivation. 
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I. INTRODUCTION 

Vegetables are an important component of daily meals because they are vital for supplying nutrients, preventing disease, and 

promoting general health. Leafy vegetables, such as amaranth and spinach, play a vital role in human nutrition. They are a rich 

source of vitamins, minerals, and phytochemicals, all of which are essential for maintaining good health. Natural plant 

merchandise was used for medicinal programs on the grounds that historic times. However, with advancements in various 

scientific fields, herbal medicines have been developed. Investigating regional flora as potential sources of crude extracts or 

chemicals with therapeutic qualities is currently gaining traction. “Medicinal plants have been studied to determine their 

potential to offer safe, affordable, and effective remedies for various diseases. This has led to an increased interest in creating 

natural remedies as alternatives to commonly used synthetic drugs. Phytochemicals are bioactive substances produced by plants 

metabolically, which have protective and detoxifying properties [2][23]. They are non-nutritive components that shield plants 

from environmental stresses and are responsible for various physiological activities. Leafy vegetables are an excellent source 

of beneficial microflora. Since they are relatively non-nutritive, they are an effective method of shielding probiotics from bile 

salt and stomach acid damage. Antimicrobial plants contain diverse bioactive secondary metabolites, such as alkaloids, 

terpenes, tannins, saponins, and flavonoids. Flavonoids and Alkaloids have antibacterial, antiviral, and anticancer properties. 

Other secondary metabolites include phenolic and polyphenolic compounds. Plant-derived chemicals have been proven to be 

effective in controlling diseases, and importantly, they have no adverse impacts on humans or the environment”. 

Phytochemicals are extracted from plant material using methods like maceration, percolation, infusion, hot continuous 

extraction (Soxhlet extraction), etc. Eco-friendly techniques like Ultrasound-Assisted Extraction, Microwave-Assisted 

Extraction, etc., are also used. The extraction procedure used a variety of solvents, including water, ethanol, methanol, acetone, 

ether, benzene, chloroform, etc [16][33]. The phytochemical screening of eight distinct leafy vegetable species is compared in 

this study, including Raphanus sativus L. (Mooli bhaji), Chorchorus olitorius L. (Chech bhaji), Lathyrus sativus L. (Lakhdi 
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bhaji), Carthamus tinctorius L. (Kusum bhaji), Amaranthus tricolor L. (Lal bhaji), Mentha piperital L. (Peppermint), Ipomea 

aquatica F. (Karmata bhaji), Trigonella foenum-graecum L. (Methi bhaji). These vegetables were grown in both soil and 

hydroponic systems. 

II. MATERIAL AND METHODS 

Eight different species of leafy vegetables, namely Raphanus sativus L. (Mooli bhaji), Chorchorus olitorius L. (Chech bhaji), 

Lathyrus sativus L. (Lakhdi bhaji), Carthamus tinctorius L. (Kusum bhaji), Amaranthus tricolor L. (Lalbhaji), Mentha piperital 

L. (Peppermint), Ipomea aquatica F. (Karmata bhaji), Trigonella foenum-graecum L. (Methi bhaji) were selected for this study. 

The samples were cultivated in the backyard of the Life Science department in Pandit Ravishankar Shukla University, Raipur, 

Chhattisgarh (India) from January to April the year 2023-2024. In this experiment, we took fresh mature leaves from plants 

grown in soil and plants grown hydroponically. We thoroughly washed the leaves, sliced them into small pieces, and then dried 

them in the shade at a temperature of 25 ± 2 ºC for about 7 days. An appropriate grinder was then used to grind the dried plant 

fragments into a coarse powder. The powder was then stored in an airtight container in a cold, dark, and dry environment until 

analysis began. The plant leaf samples were extracted using methanol.100 cc of methanol was added to a flask containing 10 

g of each powdered plant material, and the flask was left to stand for 48 to 72 hours. The mixture was filtered using Whatman 

filter paper No. 1. The resulting extracts were labeled as methanol extract and stored in sealed bottles at 5°C for future use [9]. 

 

FIGURE 1. Showing the process of making Methanol extract using Dry Sample 

2.1 Phytochemical Screening: 

 Test for alkaloid (Wagner’s test): Two millilitres of test sample filtrate were mixed with one or two drops of Wagner's 

reagent (iodine in potassium iodide) along the sides of the test tube in order to perform the alkaloid-detection test. The 

appearance of reddish-brown precipitates indicates the presence of an alkaloid [29]. 

 Test for Flavonoids (Ferric chloride test): Two millilitres of the filtrate from the test sample were mixed with a few 

drops of a 10% ferric chloride solution. The presence of flavonoids in the sample is indicated by a green precipitate 

at the bottom of the test tube [9]. 

 Test for Phenolics (Lead acetate test): Five millilitres of the filtrate from the test sample were mixed with three 

millilitres of a 10% lead acetate solution. White precipitate indicates the presence of the phenolic component in the 

test sample [34]. 

 Test for Tannins (10% NaOH test): In 0.4 millilitres filtrate of the test sample, 4 millilitres of 10% sodium hydroxide 

solution was added and shaken well. The emulsion's formation indicates that the test sample contains tannins [34]. 

 Test for Terpenoids (Salkowski’s test): After adding two millilitres of chloroform to five millilitres of the test sample 

filtrate, the mixture is evaporated on a water bath. The liquid is then brought to a boil on a water bath with three 

millilitres of pure sulfuric acid added. There are terpenoids present if a grey-coloured solution is formed [9]. 
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 Test for Phytosterols (Sulphuric acid test): A few drops of concentrated H2SO4(sulphuric acid) were added to three 

millilitres of filtrate. shaken thoroughly and left to stand. The red colour at the lower layer indicates the presence of 

phytosterol in the sample [9]. 

III. RESULT AND DISCUSSION 

TABLE 1 

SHOWING ASSESSMENT OF PHYTOCHEMICALS IN THE LEAF EXTRACT OF LEAFY VEGETABLES CULTIVATED 

IN SOIL AND HYDROPONIC 

S.No. Plant Species 

Parameters 

Alkaloids Flavonoids Phenolics Tannins Terpenoids Phytosterols 

SCP HCP SCP HCP SCP HCP SCP HCP SCP HCP SCP HCP 

1 Raphanus sativus L +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve 

2 
Chorchorus olitorius 

L. 
+ve +ve +ve +ve +ve +ve -ve -ve +ve +ve +ve +ve 

3 Lathyrus sativus L. +ve +ve +ve +ve +ve +ve -ve -ve +ve +ve -ve -ve 

4 
Carthamus tinctorius 

L. 
+ve +ve +ve +ve +ve +ve +ve +ve -ve -ve -ve -ve 

5 
Amaranthus tricolor 

L. 
+ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve 

6 Mentha arvensis +ve +ve +ve +ve +ve +ve +ve +ve -ve -ve +ve +ve 

7 Ipomea aquatica F. +ve +ve +ve +ve +ve +ve -ve -ve +ve +ve -ve -ve 

8 
Trigonella foenum- 

graecum L. 
+ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve 

+ve = Presence; SCP: Soil Cultivated Plant -ve = Absent; HCP: Hydroponic Cultivated Plant 

Alkaloids 

SCP HCP 

  
FIGURE 2. Showing the Qualitative Test of Alkaloids in SCP and HCP 

Flavonoids 

SCP HCP 

  
FIGURE 3. Showing the Qualitative Test of Flavonoids in SCP and HCP 
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Phenolics 

SCP HCP 

  

FIGURE 4. Showing the Qualitative Test of Phenolics in SCP and HCP 

Tannins 

SCP HCP 

  

FIGURE 5. Showing the Qualitative Test of Tannins in SCP and HCP 

Terpenoids 

SCP HCP 

  

FIGURE 6. Showing the Qualitative Test of Terpenoids in SCP and HCP 
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Phytosterols 

SCP HCP 

  
FIGURE 7. Showing the Qualitative Test of Phytosterols in SCP and HCP 

The results of eight leafy vegetable species cultivated in soil and hydroponic systems are reported in Table 1. Study reveals 

that the presence and absence of secondary metabolites are similar in both soil-cultivated and hydroponically cultivated plants. 

All plant species had tannins, except Lathyrus sativus L., Ipomea aquatica F., and Chorchorus olitorius L. Every plant species 

has terpenoids, except Mentha arvensis, and Carthamus tinctorius L. Phytosterols were found in all plant species except 

Lathyrus sativus L., Carthamus tinctorius L., Ipomea aquatica F. 

 Raphanus sativus L. has compounds like alkaloids, flavonoids, phenols, tannins, terpenoids, and phytosterols, 

whether it’s grown in soil or using hydroponic methods. 

 Chorchorus olitorius L. has alkaloids, flavonoids, phenolics, terpenoids, and phytosterols in both soil-grown and 

hydroponic plants, but it does not contain tannins. 

 Lathyrus Sativus L. contains alkaloids, flavonoids, phenolics, and terpenoids in both soil and hydroponic cultivation, 

except for tannins and phytosterols. 

 Carthamus tinctorius L. has alkaloids, flavonoids, phenolics, and Tannins in both soil-grown and hydroponically 

grown plants, but it does not contain terpenoids and phytosterols. 

 Amaranthus tricolor L. contains alkaloids, flavonoids, phenolics, tannins, terpenoids, and phytosterols in both soil 

and hydroponic cultivation. 

 Mentha piperita L. contains various chemical compounds such as alkaloids, flavonoids, phenolics, tannins, and 

phytosterols in both soil-grown and hydroponic systems, except terpenoids. 

 Ipomea aquatica F. contains alkaloids, flavonoids, phenolics, and terpenoids in both soil and hydroponic cultivation, 

except for tannins and phytosterols 

 Trigonella foenum-graecum L. contains a variety of bioactive compounds such as alkaloids, flavonoids, phenolic 

substances, terpenoids, and phytosterols in both soil-grown and hydroponic systems, except tannins. 

IV. CONCLUSION 

The research compares the presence of plant chemicals in eight types of leafy vegetables grown in soil and in water-based 

growing systems. It evaluates the qualitative estimation of Secondary Metabolites in various species, showing similar results 

for both soil and hydroponically cultivated plants. This shows how hydroponics can offer better nutrient buildup and higher 

crop production. Hydroponic plants often have a higher level of advantageous compounds compared to plants cultivated in 

soil. However, it is important to consider the associated costs and the efforts required for management to achieve positive 

results. This analysis emphasizes the potential of hydroponics as a viable alternative to traditional soil farming, particularly in 

areas facing land and water scarcity. 
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